cases of cutaneous sarcoidosis that occurred in patients undergoing hepatitis C treatment with interferon alfa.
Conclusions: As the number of patients being treated with interferon alfa and ribavirin for hepatitis C increases, it is essential that dermatologists recognize the association of this treatment with sarcoidosis, because skin lesions may provide the first clue to diagnosis. Development of sarcoidosis may relate to hepatitis C as a possible antigenic trigger in the presence of an enhanced helper T cells type 1 response from treatment. Sarcoidosis with skin lesions in patients undergoing hepatitis C treatment often follows a benign course, and interferon alfa therapy may sometimes be continued with resolution of sarcoidosis occurring spontaneously or within a few months of completing treatment. Cautious use of systemic corticosteroids is warranted given their adverse effects on hepatitis C viral loads.
Arch Dermatol. 2005; 141:865-868 C HRONIC HEPATITIS C AFfects at least 170 million people worldwide and is the leading indication for liver transplantation in Europe and the United States. 1 In many patients, immunomodulatory treatment regimens that use interferon alfa are useful in eradicating the virus. Up to 20% of patients report adverse cutaneous events to interferon alfa. 2 We report the third case of cutaneous sarcoidosis associated with combination pegylated interferon alfa and ribavirin treatment for hepatitis C. Also included is a literature review of all cases of cutaneous sarcoidosis that occurred in association with interferon alfa treatment for hepatitis C.
REPORT OF A CASE
A 63-year-old Hispanic man with no previous history of sarcoidosis received pegin-terferon alfa-2a, 135 µg injected subcutaneously once weekly, and ribavirin, 400 mg orally twice daily, for chronic hepatitis C (genotype 2) infection. He was previously untreated and responded well, with an undetectable viral load and improvement in liver function tests at 24 weeks of treatment. Six months after therapy was instituted, he noted the gradual and progressive appearance of asymptomatic skin lesions on his forehead, scalp, and extremities. At the same time, his review of systems was notable for an occasional cough productive of clear sputum. He had no other pulmonary symptoms and was able to hike several miles and play racquetball regularly.
Four months after noting the first skin lesions, the patient presented to the San Francisco Veterans Affairs Dermatology Clinic (San Francisco, Calif), with multiple violaceous dermal papules that coalesced into plaques on his right knee and the bilateral aspects of his elbows (Figure 1 ). He also had pink dermal papules arising in 2 tattoos and several yellow indurated dermal nodules on his brow line, forehead, and scalp. No lymphadenopathy was apparent.
Skin biopsies were performed on a papule from the right elbow and a forehead nodule. Histopathologic examination of both specimens revealed dermal granulomata composed of epithelioid histiocytes and multinucleate giant cells with sparse peripheral lymphocytes (Figure 2 ). Special stains for bacterial, fungal, and mycobacterial organisms produced negative results.
Concurrently, the serum angiotensin-converting enzyme level was found to be 96 U/L (reference range, 9-67 U/L). The serum calcium level was normal. The patient had undergone computed tomography of the chest 7 months after starting his hepatitis therapy, which revealed multiple subcentimeter lymph nodes in the paratracheal and pretracheal regions and scattered 5-to 9-mm bilateral lung nodules. The results of an ophthalmologic examination were unremarkable.
At the time of diagnosis of sarcoidosis, the patient had only 3 weeks left in his 48-week course of hepatitis treatment. Because he had no significant pulmonary symptoms except for mild cough and no other evidence of sys-temic sarcoidosis, his course of peginterferon alfa-2a and ribavirin was completed. Gradual resolution of his cutaneous lesions followed. Ten weeks later, marked clinical improvement was noted, with a decrease in size and fading of all skin lesions. A follow-up chest computed tomographic scan 8 weeks after treatment cessation revealed resolution of the pulmonary nodules and a decrease in size of multiple mediastinal lymph nodes.
COMMENT
More than 170 million people worldwide, including approximately 2.4% of the US population, are infected with chronic hepatitis C. 1 Current antiviral treatments are effective in eradicating the virus in up to 60% of patients. 3 Several treatment regimens have been used, including interferon alfa monotherapy, interferon alfa plus ribavirin, and most recently peginterferon alfa with or without ribavirin. Pegylated interferon alfa is synthesized by adding a polyethylene glycol molecule to the standard interferon structure to produce a biologically active molecule with more sustained absorption and a longer halflife, allowing convenient once-weekly dosing. 4 Pegylated interferon alfa plus ribavirin was found to be superior to all other regimens for sustained eradication of the hepatitis C virus, especially in individuals with more resistant viral genotypes 1, 4, 5, and 6. 2 Adverse effects of hepatitis C treatment are common, with similar profiles among the various treatment regimens. Fatigue, headache, fever, and myalgias top the list of adverse effects and occur in approximately 40% to 55% of patients. Cutaneous events, including pruritus and rashes, are reported in up to 20%. 2 An increasingly recognized adverse effect of interferon alfa therapy for hepatitis C is sarcoidosis.
Sarcoidosis is a systemic disease of unknown etiology characterized by noncaseating epithelioid granuloma formation that affects almost any organ system. The lungs, liver, lymph nodes, eyes, and skin are commonly involved. 5 Although the exact cause of sarcoidosis remains a mystery, it is thought to represent an exaggerated immune response to unknown antigenic stimuli. Tuberculosis, other infectious agents, environmental stimuli, and malignancies have all been reported in association with the development of sarcoidosis. However, no reported link exists between untreated hepatitis C infection and sarcoidosis.
In sarcoidosis, there appears to be a predominance of a helper T cells type 1 (T H 1) immune response with CD4 ϩ T cells in affected lungs, producing large amounts of interferon gamma and interleukin (IL) 2. Local macrophages are also activated and produce IL-1, IL-12, and interferon gamma. Helper T cells type 2 (T H 2) lymphocytes are relatively inactive in the granulomas, and there are proportionately low levels of T H 2-associated cytokines. [5] [6] [7] Interferon alfa is successful in treating infectious diseases because of its immunomodulating effects. In vitro, interferon alfa causes T cells to produce large amounts of interferon gamma and limited amounts of IL-4 and IL-5, suggesting that interferon alfa favors the development and enhancement of T H 1-mediated responses. 8 This enhancement of cell-mediated immunity in the presence of an antigenic stimulus such as the hepatitis C virus may be partially responsible for the development of sarcoidosis in patients treated with interferon alfa. Abdi et al 9 described the first case of pulmonary sarcoidosis in a patient who received interferon beta for renal cell cancer in 1987. Since then, numerous cases have been published, suggesting a relationship between sarcoidosis and interferon treatment in patients with a variety of diseases, including renal cell carcinoma, hematologic malignancies, and hepatitis. More than 25 cases of sarcoidosis that occurred in association with interferon alfa treatment for chronic hepatitis C have been reported. A review of the English literature found 13 cases (including the current one) in which the sarcoidal manifestations included cutaneous lesions. [10] [11] [12] [13] [14] [15] [16] [17] [18] Details of these cases are summarized in the Table. Six patients had only cutaneous involvement. One patient had cutaneous plus liver involvement discovered on an incidental protocol biopsy specimen. 17 Many patients, including our case, had negative ocular examination results. All but 1 had an elevated angiotensin-converting enzyme level. Only 1 patient had a possible previous history of sarcoidosis. 13 The mean time to onset of disease from the start of interferon alfa treatment was 4 months. Of note, responder status to treatment was essentially equal in those cases in which it was specified (4 responders vs 5 nonresponders) and did not correlate with the mean time to onset. Men and women were equally affected. In the 5 cases in which race was specified, 3 patients were white, 1 was African American, and our patient was Hispanic. Hepatitis C viral genotype 1a occurred in 3 patients, with genotypes 3a and 2 specified in 2 others.
Nine of the cases occurred in patients who received a combination treatment of interferon alfa or pegylated interferon alfa and ribavirin. In 3 of these cases, patients had previously been treated with interferon alfa only without any manifestations of sarcoidosis. This suggests that the combination of interferon alfa and ribavirin further modifies or enhances the immune response in a way that predisposes the patient to sarcoidosis. Although the exact mechanism of ribavirin in treating hepatitis C is unknown, a recent study 19 showed that it also enhances T H 1 responses when applied to T cells in vitro. This may explain why combination therapy with interferon alfa and ribavirin is more efficacious in treating hepatitis C virus and why it also may further predispose patients to sarcoidosis and other autoimmune diseases. No cases of sarcoidosis that occurred with ribavirin-only treatment have been reported.
Most patients with interferon alfa-associated sarcoidosis had resolution of their disease without immunosuppressive treatment. In several cases, interferon alfa treatment was discontinued because of either sarcoidosis or hepatitis nonresponder status. Subsequent resolution of sarcoidosis within months was the rule. In 4 of the cases, the treatment regimen was not modified and the sarcoidosis resolved several months later, either during or after the completion of treatment. Two patients were treated with oral corticosteroids with rapid resolution. Although our patient had radiologic evidence of pulmo- nary involvement that resolved after his interferon alfa treatment was completed, he did not experience significant pulmonary compromise and continued his daily activities, including hiking and racquetball.
Sarcoidosis with skin lesions that occurs in patients undergoing interferon alfa treatment for hepatitis C often follows a benign course, and hepatitis treatment may possibly be continued with close monitoring for systemic problems such as pulmonary compromise. On the basis of the reported cases, interferon alfa-associated sarcoidosis with cutaneous involvement can be expected to resolve within approximately 6 months of treatment discontinuation, if not sooner. Several cases resolved spontaneously despite the continuation of interferon alfa and ribavirin treatment. Steroids, which are the main treatment for systemic sarcoidosis, increase the hepatitis C viral load both in vitro and in vivo. 20 Physicians should thus exert caution in treating interferon alfa-associated sarcoidosis with systemic corticosteroids.
Our case is the third reported case of cutaneous sarcoidosis that occurred with peginterferon alfa and ribavirin treatment. As more patients are treated with this regimen because of greater efficacy and convenience of administration, predisposition to sarcoidosis will likely prove to be an increasingly recognized adverse effect. As in other cases of sarcoidosis, the skin is a commonly affected organ. Because symptoms of sarcoidosis such as fever, fatigue, and anorexia are often nonspecific and similar to the frequent adverse effects associated with hepatitis C treatment, the dermatologic examination can often provide helpful diagnostic clues and skin biopsy can yield rapid diagnosis.
Dermatologists and other physicians should be aware of the enhanced potential for cutaneous and systemic sarcoidosis in patients undergoing interferon alfa treatment for hepatitis C. In cases with skin lesions, interferon alfa treatment may sometimes be continued and oral corticosteroids should be used judiciously in what is often a mild sarcoidal disease course. Further investigation into the possible association of hepatitis C as an antigenic trigger coupled with enhanced T H 1 immunoresponses related to interferon alfa treatment may contribute to understanding the etiology and pathogenesis of what remains a mysterious disease.
